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SOLID CAST CONTAINER 
Related Application 

The present application claims the benefit of U.S. Provisional Application No. 
60/137,069, filed June 2, 1999, and incorporated herein in its entirety by reference. 

Technical Field 

The present invention relates to chemical solution generators. More particularly, the 
present invention relates to a container for a solid cast chemical product. 

Background of the Invention 
Solid cast chemical compositions are typically formed in a hot, flowable state. The 
chemical composition is then poured in the flowable state into a container to substantially fill the 
container. Upon cooling, the chemical composition product solidifies within the container. Such 
solid cast chemical products have many advantages, including relatively less shipping expenses, 
since the water to form a solution need not be shipped, and the potential danger of spillage is greatly 
reduced. Typically, such solid cast chemical products are utilized for cleaning, disinfecting and the 



like. In operation, the container, with the solid cast chemical product solidified within it, is inverted 
and disposed within a bowl having a nozzle in the bottom portion of the bowl. Reference to Figs. 1- 



4 of U.S. PatepfNo. 5,549^875T"incorporated herein by reference, may be had at this point. The 



bowl of the dispenser 10 is depicted at 14 in prior art Figs. 1 and 2. The nozzle is depicted at 56 in 
Fig. 2. An upward directed water spray is depicted at 58 in Fig. 2. The spray 58 impinges upon the 
solid cast chemical product 60 cast in the container 52. A flowable chemical solution resulting from 
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the dissolving action of the water (or other solvent) bearing upon the chemical product 60 collects at 
the bottom of the bowl 14 and flows outward through the outlet 68. 

In the past as depicted in Figs. 1 and 2, the container 52 in which the solid cast 
chemical product 60 was formed was straight (parallel) sided. One reason for straight sided 
container 52 is to accommodate a side-by-side disposition where the dispenser 10 includes a 
plurality of bowls 14 placed in a side-by-side arrangement. A problem with such straight parallel 
sided containers 52 was that a significant amount of the solid cast chemical product 60 remained 
undissolved in the upper portion of the inverted container 52. The spray 58 may not have been 
directed adequately to impinge upon the chemical product 60 at the bottom of the container 52. The 
spray 58 typically has a conical shape as depicted in Fig. 2 and may also include a center jet directed 
straight upward. The angle of the cone of the spray 58 is selected as a compromise to best impinge 
on the greatest volume of the cast chemical product 60 in the container 52, commencing with the 
portion of the cast chemical product 60 that is disposed close to the mouth 54 and ending with the 
last remaining cast chemical product 60 in the container 52 (that which is formed at or near the 
bottom of the container 52). A result of the compromise in spray design has been that last 
remaining cast chemical product 60 that is formed at the bottom of the container 52 has proved 
difficult to reach with the water spray 58 and remains solidified in the bottom of the container 52. 
In this case, the container 52 is then discarded with a substantial amount of cast chemical product 60 
still formed therein. This cast chemical product 60 then becomes waste. 

The amount of dissolution of the chemical product 60 is also affected by the 
temperature and pressure of the solvent comprising the spray 60 that is directed on the cast chemical 
product 60. It is desired that the temperature be relatively hot and the pressure be relatively high. 
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These are variables that are difficult to control and to plan for when designing the nozzle 56. As can 
be appreciated, activating the dispenser 10 may result in relatively cool water being sprayed from 
the nozzle 56 until the water has had time to run and advance a column of hot water to the dispenser 
10. Further, some establishments that use the dispenser 10 typically have less than desired water 
pressure all the time. Additionally, with existing containers, a nozzle 56 that has a rather strong 
central jet (in addition to the depicted conical spray) dissolves the chemical product 60 disposed at 
the center of the bottom of the container 52, leaving a donut shaped ring of undissolved chemical at 
the periphery of the bottom of the container 52. 

In view of forgoing, it would be a decided advantage in the industry to have a 
container for the solid cast chemical product that would promote dissolution of substantially all the 
cast chemical product in the container under varying conditions of water pressure and temperature 
at the nozzle 56 with a given conical spray 58 and further with a strong center jet. The container 
should also accommodate a side-by-side disposition where multiple bowls 14 are employed in a 
dispenser. Further, it would be a decided advantage to provided a consistent delivery of quantity of 
chemical product for each injection of solvent, commencing with a full container and ending with 
the container being empty. 

Summary of the Invention 
The present invention substantially meets the aforementioned needs of the industry. 
The container of the present invention has inclined sides extending at least a portion of the way 
between the mouth of the container and the bottom of the container. The cross-section of the 
container generally increases with the distance from the mouth of the container to the bottom of the 
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container. The container has a shape that is closely related to the shape of the conical spray of water 
that is directed into the container. With this configuration, a spray of liquid that typically expands 
conically the further that it is from the nozzle, expands more generally parallel with the increasing 
cross section of the container to readily reach the cast material disposed in the container. This is 
especially true for the cast material that is disposed most closely to the bottom of the container Li 
an embodiment, the bottom of the container is domed to better expose the cast chemical disposed in 
the bottom to the spray, especially in the case where the nozzle generates a relatively strong central 
jet of spray. In a further embodiment the container of the present invention includes a flat formed 
thereon to accommodate a side-by-side disposition of a plurality of containers. 

The container of the present invention promotes a substantially constant weight of 
chemical product being dissolved each injection of solvent without regard for the quantity of 
chemical product in the container at the time that the solvent injection is made. This has substantial 
benefit in ensuring that adequate dissolution occurs to accomplish the desired task of the solution, 
especially toward the end of the remaining chemical product in the container where the amount of 
chemical product dissolved per injection tended to fall off dramatically with the prior art container. 

The present invention is a container for use with a solution dispenser, the solution 
dispenser generating a solution by impinging a solvent spray on a solid cast chemical product 
disposed within the container, the container being disposable in an inverted disposition in a solution 
dispenser bowl includes a container body suitable for containing a flowable chemical composition 
and supporting a casting of the chemical composition. The container body has a mouth for 
receiving the solvent spray therein; and has a container bottom being disposed generally opposed to 
the mouth; and further has an inclined side portion operably coupled to and extending between the 
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container bottom portion and the container mouth, the cross sectional dimension of the side portion 
decreasing from the container bottom portion to the container mouth. The present invention is 
further a chemical dispenser including at least one of the aforementioned containers. Additionally, 
the present invention is a method of promoting consistent dissolution of cast chemical product that 
includes inclining a side portion of the container inward from a container bottom portion toward the 
mouth of the container. 

Brief Description of the Drawings 
Figs. 1-4 depict an exemplary bowl with nozzle and a prior art solid cast chemical 
product container inverted within the bowl; 

Fig. 5 is a side elevational view of a container of the present invention; 
Fig. 6 is a bottom plan form view of the container of Fig. 5; 

Fig. 7 is a side elevational view of the container of Fig. 5 rotated one quarter of a 
turn as compared to the depiction of Fig. 5; 

Fig. 8 is a side elevational view of another embodiment of the present invention 
having a domed bottom; 

Fig. 9 is a side elevational view of a further embodiment of the present invention 
having four inclined sides; 

Fig. 10 is a side elevational view of still another embodiment of the present 
invention having eight inclined sides; 

Fig. 11 is a side elevational view of still another embodiment of the present 
invention having a finger grasp rim; 
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Fig. 12 is a side elevational view of still another embodiment of the present 

invention having a modified finger grasp rim; and 

Fig. 13 is a graphic representation of the dissolution rate per injection of the present 

invention as compared to a prior art container. 

Detailed Description of Preferred Embodiments 
The container of the present invention is shown generally at 110 in the Figs. 5-10. 
The container 110 is depicted in the inverted disposition in all figures. The mouth 112 of the 
container 1 10 is open facing downward in the position in which the container 1 10 is received within 
the bowl 114 of prior art Figs. 1 and 2. The container 110 is typically positioned in the upright 
disposition for filling of the container 110 with the chemical product that subsequently sets (is cast) 
in the container 110. 

The mouth 1 12 is circular and preferably has threads formed on the exterior margin 
to engage a cap (not shown). The mouth 112 product typically has a generous diameter in order to 
readily receive the chemical product when the chemical product is flowed into the container 110 and 
additionally to readily receive the upward directed spray therein. The mouth 112 preferably has a 
diameter between 2.5 and 4.5 inches, and is more preferably about 3.5 inches. 

The mouth 112 expands into a neck 114. In the depiction of Figs. 1-3, both the 
mouth 1 12 and the neck 1 14 are generally circular in cross section. The neck 114 expands outward 
in diameter from the mouth 112 to the point of intersection 24 with the inclined sides 118 of the 
container 110. The neck 1 14 expands such that the neck 114 defines an included angle of between 
30 degrees and 60 degrees with respect to a line drawn radial to the center axis 128. Preferably the 
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angle of expansion is about 45 degrees as depicted in Fig. 5. The neck 1 14 is radiused at 1 15 prior 
to the point of intersection 124 with the inclined sides 118. Prior to the point of intersection 124, a 
short, generally straight sided section 117 extends from the radius 115 to the point of intersection 
124. 

The container 110 has a bottom 116 having generally curved sides 120 and a 
generally flat bottom face 122. The curved sides 120 extend between the bottom surface 122 to a 
point of intersection 126 with the inclined sides 118. The curved sides 120 have a relatively 
generous radius to facilitate erosion of cast chemical product disposed on the inside surface of 
bottom 116. The radius is between about 0.25 inch and 2.0 inch. The radius is preferably about 1.5 
inches, as depicted in Fig. 5. When the container 1 10 is in its upright disposition, the container 110 
will rest stably on the bottom face 122. The bottom surface 122 is generally circular in shape, 
having a diameter of between 2.0 and 4.0 inches. 

The inclined sides 118 extend from the point of intersection 126 with the sides 120 
of the bottom 1 16 to the point of intersection 124 with the neck 114. The diameter of the inclined 
sides 118 at the point of intersection 124 with the neck 114 neck is less than the diameter of the 
inclined sides 1 18 at the point of intersection 126 with the bottom 116. The diameter at intersection 
124 is preferably between 4.0 and 8.0 inches and is most preferably about 4.9 inches, as depicted in 
Fig. 5. The diameter at intersection 126 is preferably between 5.0 and 7.0 inches and is most 
preferably about 6.1 inches, as depicted in Fig. 5. Accordingly, the sides 1 18 of the container 110 
incline inward from the bottom 1 16 to the neck 114, presenting an ever decreasing cross section as 
the neck 1 14 is approached. The included angle of inclination measured between the inclined side 
118 and a line parallel with the center axis 128 of the container 1 10, as depicted at A in Fig. 5, is 
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between 5 degrees and 30 degrees. The angle A is preferably about 9 (8.7) degrees as depicted in 
Fig. 5. 

In the depiction of Figs. 5-7, the container 110 has inclined sides 118 that are 
generally circular in cross section. Accordingly, the sides 118 define a portion of a cone truncated 
at both the intersections 124 and 126 of the cone. In certain uses, a number of dispensers 10 (a 
single such dispenser 10 being depicted in prior art Figs. 1 and 2) are disposed adjacent to one 
another in a dispenser assembly. Such dispenser assemblies typically have a different cast chemical 
disposed in each different bowl 14 of the dispenser assembly, for example, a detergent, a bleach, 
and a rinse. In order to accommodate the containers 110 positioned in adjacent bowls 14, opposed 
flats 130 may be formed in the inclined sides 118 of the container 110. In this manner, the 
inclination of the inclined sides 118 is generally maintained without generating any interference 
between adjacent containers 1 10, a flat 130 of a first container 110 being disposed generally parallel 
and slightly spaced apart from a corresponding flat 130 of the adjacent container 1 10. 

As depicted in Figs. 6 and 7, the container 110 has a lockout 131 formed therein. 
The lockout 131 may be an indent (as depicted) or a raised portion that is designed to cooperatively 
mate with a corresponding raised portion or indent formed on the inner surface of the bowl 14, 
depicted in the prior art. The depicted exemplary lockout 13 1 is generally chevron shaped and is an 
indent. A corresponding raised slightly larger chevron is then formed on the inner surface of the 
prior art bowl 14. It is understood that the lockout 131 could have a plurality of suitable geometric 
shapes, including round, half-round, triangular, rectangular, or a combination of shapes. The 
lockout 131 acts to properly orient the flat 130 for positioning with respect to an adjacent container 
110. The lockout 131 further acts to properly orient any informational data (such as a label) 

8 
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disposed on the container 1 10 for viewing by a user when the container 1 10 is disposed in the prior 
art bowl 14. Such data is typically viewed as bring upside down when the container 1 10 is upright. 

Referring to Fig. 8, an embodiment of the container 110 includes a domed bottom 
132. The domed bottom 132 has a generally flat bottom face 122(a) so that the container 110 will 
stand in a stable disposition when in its upright orientation. The flat bottom face 122(a) has a 
substantially reduced area as compared the surface 122 of the embodiment of Figs 5-7. The domed 
bottom 132 helps to promote total dissolution of the solid cast chemical product in the container 110 
by preventing a spray generated by nozzle that has a rather strong central jet from generating a 
donut of undissolved solid cast chemical product in the bottom portion of the container 110. Having 
the domed bottom 132 allows the chemical product at point 122(a) to be removed from the 
container 1 10 at essentially the same rate as the product disposed along the inner surface of the sides 
120, thereby promoting equal and complete dissolution of chemical product as the container 110 
nears an empty condition. 

As previously indicated, the containers 110 depicted in Figs. 5-8 have generally 
circular inclined sides 118. Turning now to Figs. 9 and 10, the container 110 depicted in Fig. 9 is 
four sided, two of the four inclined, generally flat sides being depicted at 118(a), 118(b) with an 
intersection at 119. This embodiment of the container 110 may also have the domed bottom 132 
(depicted here in phantom) as previously described. The embodiment of Fig. 10 depicts an 
octagonal sided container 110 having inclined, generally flat sides 118(a)-l 18(c) joined at 
intersections 119 being depicted with the four remaining sides being generally opposed to the sides 
118(a)-! 18(d). As with the embodiment of Fig. 9, the embodiment of Fig. 10 may also have the 
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domed bottom 132. Figs. 9 and 10 indicate that the container 110 can have a plurality of generally 
flat sides 1 18 as long as the sides 118 incline from the bottom 1 16 to the neck 114. 

Referring to Figs. 11 and 12, a container 110 is depicted having features generally 
similar to the features of Figs 5-7, but including a rim 140 formed at the periphery of the flat bottom 
surface 122. The rim 140 of Fig. 11 has a substantial overhang 142. When the container 110 is 
disposed inverted in the bowl 14, it is not easily grasped to remove the container 110 from the bowl 
14. The rim 140 facilitates grasping the container 110 with the tips of the digits of one hand for 
withdrawing the container 110 from the bowl 14. The overhang 142a of the embodiment of Fig. 12 
is not so pronounced as the overhang 142 of Fig. 1 1, but is still readily graspable by the digits of one 
hand for withdrawing the container 110 from the bowl 14. The overhang 142a facilitates the 
forming of the container 110. 

The graph of Fig. 13 depicts the delivery rate of chemical product dissolved per 
injection of solvent commencing at the first injection when the container are full and ending at the 
last injection when the containers are empty. Delivery rate is defined as the amount of the chemical 
product dissolved from the container. This is the weight of chemical product dissolved at a specific 
temperature of the solvent and a specific duration of the injection of the solvent. The prior art , 
parallel-sided containers deliver a significantly higher amount of chemical product in dissolving the 
first half of the contents of the container than in dissolving the second half of the container, 
especially the limited amount of chemical product remaining between the seventieth and eightieth 
injection. Toward the end of the cycle of injections, so little chemical product is dissolved as to 
generate an insufficiently strong solution to accomplish the desired task. The present invention is 
designed to more consistently dissolve the chemical product throughout the full range of solvent 
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injections from the first to the last. It should be noted that with the present invention, the chemical 
product is dissolved in a fewer number of injections, but that the amount dissolved per injection is 
relatively constant. 

It will be obvious to those skilled in the art that other embodiments in addition to 
the ones described herein are indicated to be within the scope and breadth of the present 
application. Accordingly, the applicant intends to be limited only by the claims appended hereto. 
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